
Application No. 09/542,935 
Inventor Maria PALASIS 

Filed April 4, 2000 

For INSERT ABLE OR IMPLANTABLE MEDICAL 

DEVICES SUITABLE FOR GENE THERAPY 
REGIMENS 

Examiner : Brian A. Whiteman 

Art Unit : 1635 



Mail Stop Petitions 

Commissioner for Patents 

P. O. Box 1450 

Alexandria, VA 22313-1450 



I hereby certify that this correspondence is being deposited with the 
United States Postal Service with sufficient postage as first class mail in 
an envelope addressed to: Mail Stop PETITION, Commissioner for 
Patents, P.O. Box 1450, Alexandria, VA 22313-1450, on 



Date: 
Signature: 




REQUEST FOR RECONSIDERATION OF DECISION ON 

PETITION TO REVIVE 
ABANDONED APPLICATION UNDER 37 C.F>R, S1.138(b) 

SIR: 

On September 25, 2007, Applicants petitioned to withdraw holding of abandonment based 
on failure to submit a Petition for Extension of Time in the above-identified application. 

Applicant filed a continuation application, now U.S. Patent Application Serial No. 
1 1/901,235, on September 14, 2007, which is based on and claims priority to Patent Application 
Serial No. 09/542,925 identified above. Inadvertently, Applicant did not file a Petition for 
Extension of Time in the above-identified parent case. Accordingly, Applicant filed a Petition to 
Revive and Petition for Extension of Time in the above-referenced parent case. 

However, and again inadvertently. Applicant failed to submit a copy of said continuation 
application papers, which constituted the required response in the case, along with the Petition. 
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* Application. No. 09/542,935 
Request for Reconsideration of Decision 



Consequently, in the absence of the required response, Applicant's Petition was dismissed. 

Therefore, Applicant hereby requests reconsideration of the Petition filed on September 
25, 2007, and submits copies of the following papers: 

(1) The September 25, 2007 Petition to Revive and Petition for Extension of Time; 

and 

(2) The Continuation Application Transmittal (including the official Filing Receipt) 
and accompanying papers as filed in response to the final Office Action in U.S. Patent Application 
Serial No. 09/542,935 and in which an Appeal Brief was due on September 16, 2007. 

Applicant notes that MPEP 711 .03(c) (Petitions Relating to Abandonment), at section II. 
A. 2(c)(c), states: 

Abandonment for Failure To File an Appeal Brief 

In those situations where abandonment occurred because of the failure to 
file an appeal brief, the reply required pursuant to 37 CFR 1.137(a)(1) or 
1.137(b)(1) must be either: 

(A) an appeal brief in compliance with 37 CFR 41 .37 (c) and appeal brief 

fee; 

(B) the filing of an RCE accompanied by a submission and the requisite 
fee in compliance with 37 CFR 1.1 14 for utility or plant applications filed on or 
after June 8, 1995 (see paragraph (d) below); or 

(C) the filing of a continuing application under 37 CFR 1.53(b) (or a 
CPA under 37 CFR 1.53(d) if the application is a design application). 

By filing a continuation application. Applicants complied with item (C) above, and 
thus satisfied the requirements for a reply. 

The entire delay in filing the required reply firom the due date for the required reply 
until the filing of a grantable petition was imintentional. 

Applicant has now complied with the requirement to provide the required reply with the 
Petition, the required fee, and the required statement that the entire delay in filing the required 
reply was unintentional. Accordingly, Applicant hereby respectfully requests reconsideration of 
the Petition to Revive which was originally filed on September 25, 2007. 

No fees are believed to be due for this Request for Reconsideration of Decision on Petition 
to Withdraw Holding of Abandonment, however, the Commissioner is hereby authorized to charge 
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' Application. No. 09/542,935 
Request for Reconsideration of Decision 



any fee, if necessary. The Commissioner is also authorized to credit any overpayment in 
connection with these papers to Deposit Account No. 11-0600. 



Respectfully submitted. 



Date: February 12, 2008 



By: 




fftJseph A. Coppola (R^rNo. 38,413) 

KENYON & KENYON LLP 
One Broadway 
New York, NY 10004 
(212) 425-7200 (Telephone) 
(212) 425-5288 (Facsimile) 

CUSTOMER NO. 26646 
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KENYON & KEiNYON LLP ^^;>»ap«I^ 
ONE BROADWAY 
NEW YORK NY 10004 



Commissioner for Patents 
United States Patent and Trademark Office 

P.O. Box 1450 

Alexandria, VA 223i3-i450 



COPY hmiB"- 



In re Application of 
Palasis, Maria 
Application No. 09/542,935 



JAN 2 5 ZOOS 
OrFiCEOF POiTlOMS 



ON PETITION 



Filed: April 4, 2000 : 
Attorney Docket No. 02844/56301 : 

This is a decision on the petition under 37 C.F.R. § 1.137(b), filed September 25, 2007, to revive 
the above-identified application. 

The petition is DISMISSED. 

Any request for reconsideration must be submitted within TWO (2) MONTHS from the mail 
date of this decision. No further petition fee is recjuired for the request. Extensions of time 
under 37 CFR 1 . 1 36(a) are pennitted. The reconsideration request should include a cover letter 
entitled "Renewed Petition under 37 CFR 1 . 1 37(b)." This is not a final agency action within the 
meaningofSU.S.C. § 704. 

A grantable petition under 37 CFR 1.137(b) must be accompanied by: 

(1) the required reply, 

(2) the petition fee, 

(3) a statement that the entire delay in filing the required reply from the due date for the reply 
until the filing of a grantable petition pursuant to 37 CFR 1,1 37(b) was unintentional, and 

(4) a terminal disclaimer and fee if the application was filed on or before June 8, 1995 or if the 
application is a design application. 

Where there is a question as to whether either the abandonment or the delay in filing a petition 
under 37 CFR 1.137 was unintentional, the Commissioner may require additional information.^ 

The instant petition lacks item(s) (I). A Notice of Appeal was filed on February 16, 2007, 
which set a 2-month period for filing the appeal brief accompanied by the fee required by law. 
As required by 37 CFR 1 . 1 37(b), the required reply is necessary for revival, which in this case, is 
the appeal brief 

Accordingly, submission of the appeal brief is necessary for revival. 



in a nonprovisiona) appJiCiitioi) dbumionnd for failure to prosecute, the required reply may be met by the f/ling of a 
continuing application. In an application or paicni, abandoned or lapsed for fiiilure to pay the issue fee or any portion thereof, the 
required reply must be the payment of the issue fee or any outstanding balance thereof. 

^ Sec MPEP 7 1 1 .03(c)(Iin(C) and (D). 
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i-uriher correspondence with respect to this matter should be addressed as foMows: 

By mail: Mail Stop PETITIONS 

Commissioner for Patents 
Post Office Box 1450 
Alexandria. V A 22313-1450 

By hand: Customer Window located at: 

U.S, Patent and Trademark Office 
Customer Service Window Randolph Building 
401 Dulany Street 
Alexandria. VA 22314 

By fax: (571)273-8300 

ATTN: Office of Petitions 

Any questions concerning this matter may be directed to the undersigned at (571) 272-3206. 




Petitions Examiner 
Office of Petitions 



I 
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Intellectual Property L< 




KENYON a KENYON 



KT N Y □ N Broadway 

^ New York, NY 10004-1050 

KENYDN^»2«5^2oo 



RECEIVED 

CENTRAL PAX CENTER 

SEP 2 5 2007 



Josephine Hardy 
For Joseph A. Coppola, Esq. 



Direct Dial: 212.908.6437 

Client/Matter: 12013/56301 
Serial No.: 09/542,935 



Fax 212.425.5288 

Fax Transmission 

Date: Sept. 25, 2007 

Fax: 212.425.5288 

Total number of pages: 05 
(including cover) 



P. 01 



Please deliver to: 



Name 


Company 


Fax 


Phone 


Mail Stop Petitions 


U.S. Patent and Trademarlc 
Office 


571-273 8300 







PETITION TO REVIVE and PETITION FOR EXTENSION OF TIME 

SIR: 

Applicants in patent application Serial No. 09/542.935 submit herewith a Petition to Revive 
(2 pages) and a Petition for Extension of Time (2 copies of I page each for accounting purposes), for 
a total of 5 pages including this fax cover sheet. 

If you have any questions, please contact Applicants' attorney at 2 12.425.7200. 

Very truly yours, 
Josephine Hardy 

Legal Assistant to Joseph A. Coppola 



Co: Joseph A. Coppola, Esq, 

X Original will not follow Original will foDow by Regular Mail Overnight Delivery Hand Delivery 
The information contained in this facsimile transmission, including any attachments, is subject to the artomey-cHcnt 
privilege, the attorney work product privilege or is confidential information intended only for the use of the named recipient. 
If the reader of this Notice is not the intcndoi recipient or the employee or agent responsible for delivering this transmission 
to the intended recipient, you are hereby notified that any use» dissemination » distribution or copying of this communication 
is strictly prohibited. If you have received this transmission in crror» please notify us immediately by telephone » so that wc 
may arrange for its return or destruction at our cost. Thank you. 

New York Washington, DC Silicon Valley www, kenyon.com 
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CENTRAL PAX CENTER 
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5«T»AOfi*!3^S. DEPARTMENT OF COMMERCE 
^ ^PATENT AND TRADEMARK OFFICE 



SEP 2 S 2007 



PETITION FOR EXTENSION OF TIME 
PURSUANT to 37 C-F.R. § 1.136(a) 
and 

FEE TRANSMITTAL for Petition to Revive 
Patent Application Unintentionally 
Abandoned 


Docket Number 
IZvXj/jOjXMm 


A(Vb«trion Number Filing Date 

09/542,935 April 4, 2000 


txasuncr Art Uitil 

B. A. Whiteman 1635 


Invention Title 

INSERTABLE OR IMPLANTABLE MEDICAL 
DEVICES SUITABLE FOR GENE THERAPY 
REGIMENS 


lnvcntoc<s) 

Maria PALASIS 



Address to: 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 



Certificate of Mailing 

I hereby certify that this Petition for E xtgnston of Timc^ is being transmitted 
by facsimile on the date shown below to the United States Patent and 
Trademark omce at (571) 273-8300 on September 25, 2007. 




a 




eph A. Copyffl (Reg. No 38.413) 



SIR: 

Applicants hereby respectfully request a five-montb extension of time in which to file a 
response from the Notice of Appeal filed on February 16, 2007 in the above-identified application. 
The initial response date was April 16, 2007; the five-month extended period ends on September 16^ 
2007. 

The Commissioner is hereby authorized to charge payment of the 37 C.F.R. § 1 .l36(aX fiys 
month extension fee of $2,160.00 to the Kenyon & Keayon LLP Deposit Account Number 11-0600. 

Further, Applicants hereby authorize the Commissiono- to charge payment of the 37 C.F.R. 
L17(m) petition fee of $1^0.00 to the Kenyon & Kenyon llf Deposit Account Number 11-0600 
(see Petition attached). 

The Commissioner is also authorized to charge any additional fees or credit any overpayment 
in connection with this paper to Deposit Account No. 1 1-0600. A copy of this form is enclosed for 
charging purposes. 



Resc 



Dated : September 25, 2007 




ctfully submitted. 




Customer Number 26646 



i A. Coppo»<Reg. No. 38,413) 

KENYON & KENYON LLP 
One Broadway 
New York, N.Y. 10004 
(212) 425-7200 (telephone) 
(212) 425-5288 (facsimile) 
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vJYON & KENYON 



RECEIVED 
CENTRAL FAX CENTER p as 



U.S. DEPARTMENT OF COMMERCE SEP 2 5 2007 
^<^4I5!S>^ PATENT AND TRADEMARK OFFICE 


PETITION FOR EXTENSION OF TIME 
PURSUANT TO 37 C.F.R. § 1.136(a) 

and 

FEE TRANSMITTAL for Petition to Revive 
Patent Application Unintentionally 
Abandoned 


Docket Number 

12013/56301 


Applicilian Number Filing Dtte 

09/542,935 April 4, 2000. 


Examinet Art Unit 

B. A. Whiteman 1635 


Invention Thle 

INSERTABLE OR IMPLANTABLE MEDICAL 
DEVICES SUITABLE FOR GENE THERAPY 
REGIMENS • 


}nvcn1oi(9) 

Maria PALASIS 



Address, to:- 
Mail Stop AF 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 223 13-1450 



SIR: 



CertiGcate of Mailing 

I hereby certify that this Petition for Extension of Tim€> is being transmitted 
by facsimile on tht: date shown below to the United States Patent and 
Trademaric Office at (37 1) 273-8300 on September 25» 2007. 



^ Joseph A. Copm^ (Reg. > 



No 38,413) 



Applicants hereby respectfully request a nve-month extension of time in which to file a 
response from the Notice of Appeal filed on February 16, 2007 in the above-identified application. 
The initial response date was April 16, 2007; the five-month extended period ends on September 16^ 
2007 . 

The Commissioner is hereby authorized to charge payment of the 37 C.F.R. § 1.136(aX five 
month extension fee of $2»160*00 to the Kenyon & Kenyon LLP Deposit Account Number 11-0600. 

Further, Applicants hereby authorize the Commissioner to charge payment of the 37 C.F.R. 
1 .17(m) petition fee of Sl,500.00 to the Kenyon & Kenyon llp Deposit Account Number 11-0600 
(see Petition attached). 

The Commissioner is also authorized to charge any additional fees or credit any overpayment 
in connection with this paper to Deposit Account No. 1 1-0600, A copy of this form is enclosed for 
charging purposes. 



Dated : September 25, 2007 



R^ectfully su^^ff^t^y VBUIll ^9888839 118688 
^ ^tiim^ 2168.raDft 





Customer Number 26646 



1 A. Coppc^^Reg. No. 38,413) 

ICENYON & KENYON llp 
One Broadway 
New York, N.Y. 10004 
(212) 425-7200 (telephone) 
(212) 425-5288 (facsimile) 



89542935 
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KENYON 



RECEIVED 

CENTRAL PAX CENTER 

SEP 2 5 2007 



P. 02 



PTO/S8/64 (04-07) 
Approved for use througn 09/3CV2007. 0MB 0851-0031 
U.S. Patent and TrademarK Offoe; U.S. DEPARTMENT OF COMMS^CE 



IS. no perWts are requtred to respond to a collee«ton of Irrfof matton unless it disptays a vaBd OMB control number. 



PETITION FOR REVIVAL OF AN APPLICATION FOR PATENT 
ABANDONED UNINTENTIONALLY UNDER 37 CFR 1,137(b) 



Docket Number (Optiondl) 

120 13/56301 



First named inventor: Maria palasis 
Application No.: 09/542.935 



Art Unit; 1635 

Filed: April 4. 2000 Examiner: B^Whiteman 

INSERTABLE OR IMPLANTABLE MEDICAL DEVICES SUITABLE FOR GENE THERAPY REGIMES 



Title: 



Attention: Office of Petitions 
IMail Stop Petition 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 
FAX (571) 273-8300 

NOTE: If information or assistance is needed in completing this form, please contact Petitions 
Information at (571) 272-3282. 

The above-Identified application became abandoned for failure to file a timely and proper reply to a notice or 
action by the United States Patent and Trademark Office. The date of abandonment is the day after the expiration 
date of the period set for reply in the office notice or action plus an extensions of time actually obtained. 

APPLICANT HEREBY PETITIONS FOR REVIVAL OF THIS APPLICATION 

NOTE: A grantable petition requires the following items: 

(1) Petition fee; 

(2) Reply end/or issue fee; 

(3) Tenninal disclaimer with disclaimer fee • required for all utility and plant applications 
filed before June 6, 1995; and for alt design applications; and 

(4) Statement that Uie entire delay was unintentional. 

1: Petiti on fee 

I [Small entity-fee $ (37 CFR 1.1 7(m)). Applicant claims small entity status. See 37 CFR 1.27. 

fT] Other than small entity - fee $ i.soo.op (37 CFR 1 .17(m)) 



2. Reply and/or fee 

A. The reply and/or fee to the above-noted Office action in 
the fomn of petition for extension op time 



.(identify type of reply): 



B. 



I I has been filed previously on , 
F/l is enclosed herewith. 



The Issue fee and publication fee (if applicable) of $ . 

a has been paid previously on ^ 
is enclosed herewith. 



81 FC:1A53 15W«W ^ 
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Th'A cdlccaoo of bifbm»atioo b required by 37 CFR 1.137(b). Ttw Infonnatlon Is required to oUsln or retain a benefit t>y the public w*»ictt 1%, to Ifle (end by ih& 
USPTO to pnxass) » appDcatton. Confidentiality Is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. Thf» oolledion i» estimated to take 1.0 hour to 
COrYVXete. tncludlno oamartno. prep^hg. and submitting the completed appication (orm to the USPTO. Time wffl vary depending upon the mdtvldual case. Any 
oornnents on the amount of time you require to complete this torn and/or suggestions for reduein^ this burden, should be sem to the Chief Information Offioer, 
U.S. Paiem and Trademark OfTtoe. U.S. Deparfrnent of Comnsrce, P.O. Box 1450. Aleaandrta. VA 22313-1450. DO NOT SEND FEES OR COMPLETED 
FORMS TO THIS ADDRESS. SEND TO: Mail Stop Petition. Commiftsioner for Patents. P.O. Box 1450, Alexandria. VA 22313-14S0. 

tfyou n^d osslstance in compteOng me form, caii 1-800~PTO-9199 and select option 2. 
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KENYON & KENYON 



RECEIVED 

CENTRAL PAX CENTER 

SEP 2 5 2007 



p. 03 



PTO/SB/84 (04-07) 
Approved Ux use through Od/3CV?007. 0MB 0651-0031 . 
U.S. Patent and TrademarK Office; U.S. DEPARTMENT OF COMMERCE 
Uwlef the PapETviortt Redwdron Act of 199S. no persons ere requifed to respond to a cot tectlon of irtfonnatlon unleas it displays a vaM OMB conlrot number. 

3. Terminal disclaimer with disclaimer fee 

[7] Since this utility/planl application was filed on or after June 8. 1995. no terminal disclaimer is required. 



□ A terminal disclaimer (and disclaimer fee (37 CFR 1 .20(d)) of $ _ 
^4Kar »hort a email onHtv^ rti«%rJflimin(i the reouired oeriod of tin 



_ for a small entity or $ _ 



for other than a small entity) disclaiming the required period of time is enclosed herewith (see 
PTO/SB/63). . ^ , ^..^^ 

4 STATEMENT: The entire delay in filing the required reply from the due date for the required reply until the 
filing of a grantable petition under 37 CFR 1 .137(b) was unintentional. [NOTE: The United States Patent and 
Trademark Office may require additional information if there is a question as to whether either the 
abandonment or the delay In filing a petition under 37 CFR 1.137(b) was unintentional (MPEP 711.03(c). 
subsections (lll)(C) and (D)).) 

WARNING: 

Petitionerfapplicant is cautioned to avoid submitting personal information in documents filed in a patent application that may 
contribute to identity theft. Personai information such as social security numbers, bank account numbers, or credit card 
numbers (other than a check or credit card authorization form PTO-203a submitted for payment purposes) is never required by 
the USPTO to support a petition or an application. If this type of personal InfonnaUon is Included in documents submitted to the 
USPTO petitioners/applicants should consider redacting such personal information from the documents before submitting them 
to the USPTO Petitioner/applicant is advised that the record of a patent application is available to the pubOc after publication 
of the application (unless a non-publication request in compliance with 37 CFR 1.213(a) is made in the applrcation) or csuance 
of a patent Furthennore. the record from an abandoned application may also be available to the publte if the application ts 
referenced in a published appllcatk>n or an issued patent (see 37 CFR 1.14). Checks and credit card authortzadon forma PTO- 
2038 submitted foMaymenl purposes are not retained in the application file and therefore are not publicly avaOable. 

S9 <^^- ' 



is are not retaine 
^^^tu^" 

JOSEPH A. COPPOUV 



SEPTEMBER 25. 2007 

Date 



38.413 



Typed or printed name 

KENYON & KENYON LLP 



Registration Number, if applicable 



121»25.72Q0 



Address 



ONE BROADWAY. NEW YORK. NY 10004.1007 



Telephone Number 



y Address 
Enclosures: [/] Fee.Paymer^t 



0 Reply 

1 I Terminal Disclaimer Form 

[ I Additional sheets containing statements establishing unintentional delay 
[7] Other PFTinriQN FOR EXTENSION OF TIME : 



CERTIFICATE OF MAILING OR TRANSMISSION [37 CFR 1.8(a)l 
I hereby certify that this correspondence is being: 

□ Deposited with the United States Postal Sen/ice on the date shown below with suffiaent 
postage as first class mail in an envelope addressed to: Mail Stop Petition. Commissioner for 
Patents. P. O. Box 1450, Alexandria. VA 22313-1450. 

0 Transmitted by facsimile on the date shown betew to the United States Patent and Trademark 



Office at (571)273-8300. 

SEPTEMBER 25. 2O07 



Date 




Signatu 

JOSEPH A. 



COPPOLA 



Typed or printed name of person signing certificate 
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RVTENT AND TRADEMARK OFFICE 



UNITED STATES DEPARTftlENT OF COMMKRCE 
United States Potent and Trademark Office 
Addjess: COMMISSIONER FOR PATENTS 
P.O. Box 1450 

Alexandria, Vusinia 22313-1450 
vvww.UBpto.gov 



1 APPLICATION 


FILING or 


GRP ART 








1 NUMBER 


371(c) DATE 


UNIT 


FILFEEREC'D 


ATTY.DOCKET.NO 


TOT CLAIMsl IND CLAIMS 


11/901, 235 


09/14/2007 


1635 


1260 


12013/56302 


22 2 



26646 

KENYON & KENYON LLP 
ONE BROADWAY 
NEW YORK, NY 10004 



CONFIRMATION NO. 4525 
UPDATED FILING RECEIPT 



Date Mailed: 11/07/2007 



Receipt is acknowledged of this non-provisional patent application. The application will be taken up for exannination 
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the 
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE, 
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection. 
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please 
write to the Office of Initial Patent Examination's Filing Receipt Corrections. Please provide a copy of this 
Filing Receipt with the changes noted thereon. If you received a "Notice to File Missing Parts" for this 
application, please submit any corrections to this Filing Receipt with your reply to the Notice. When the 
USPTO processes the reply to the Notice, the USPTO will generate another Filing Receipt incorporating the 
requested corrections 

Applicant(s) 

Maria Palasis, Wellesley, MA; 
Power of Attorney: None 

Domestic Priority data as claimed by applicant 

This application is a CON of 09/542,935 04/04/2000 

Foreign Applications 



If Required, Foreign Filing License Granted: 10/02/2007 

The country code and number of your priority application, to be used for filing abroad under the Paris Convention, 
is US 11/901,235 

Projected Publication Date: 02/14/2008 
Non-Publication Request: No 
Early Publication Request: No 
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Title 

Insertable or implantable medical devices suitable for gene therapy regimens 
Preliminary Class 
514 

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES 

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no 
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent 
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international 
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same 
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing 
of patent applications on the same invention in member countries, but does not result in a grant of "an international 
patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent 
protection is desired. 

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an 
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ 
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific 
foreign countries to ensure that patent rights are not lost prematurely. 

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must 
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application 
serves as a request for a foreign filing license. The application's filing receipt contains further information and 
guidance as to the status of applicant's license for foreign filing. 

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the 
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign 
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it 
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/dpc/general/index.html. 

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish 
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative, 
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific 
countries such as China, Korea -and Mexico. For questions regarding patent enforcement issues, applicants may 
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4158). 

LICENSE FOR FOREIGN FILING UNDER 
Title 35, United States Code, Section 184 
Title 37, Code of Federal Regulations, 5.11 & 5.15 
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INSERTABLE OR IMPLANTABLE MEDICAL DEVICES SUITABLE 
FOR GENE THERAPY REGIMENS, 

Field of the Invention 

The pi^Kt inventian relates to a method and medical de^ 
deli and long term e^qnession of one or more |»*oducts and then^eutic agents within the 
body of a patimt la particular^ flils mv^tion relates to gene or ceU ther^ies wherein the 
genetic material is coated on a sur&ce of an insertable or in^lantable medical device and is 
deliventd to a target location m the patio's body. 

Background of the Invention 

Gene therapy provides an attractive ^>proadi for combating many intractable 
eardiovascular diseases. Prior art g«ie ther^y regimens suffer horn sev^al limitations 
rmdering i^lication of this ther^y unsuccessful in a clinical setting. Short term e^qnression 
of therapeutic gene products, low levels of gene expression, and lack of site-specificity are 
among several factors that are responsible for the :&ilure of this system of therapy in vivo. 
The lack of adequate integration into the host genome, or the rejection of the transg^e or 
carrier vector by the immune response, are among several factors float accoimt for the short 
duration and low level expr^sion of gene products. 

Advances in interventional radiology and innovative designs in balloon angioplasty 

1 
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and stents have raised the ther^eutic potential of gene and cell ther^y regimens. Long term 
delivery of drugs has been achieved through sustained and localized delivery of drugs in vivo. 
One potential drawback to convOTtional localized drug administration is the uncontrolled 
manner by which the dmg or drug solution is released fiom the delivery device. It is often 
5 necessary to control and/or l^igthen the time period over which the d^ For 
example, it might be advantageous to lengthen the release time J&om homa to days or even 
weeks. Exc^tipnaUy long release times, as long as several months, are often desired, for 
example, where the drug is released &om an inq)Ianted device such as a stent. 

The therapeutic use of convmtional dmg delivery devices is iinlher limited by 
1 0 probl^ns associated with the increased txaiima to the vessel wall, r^d washout of drug, us© 
of ther^eutic agoils having a single raedianism of action^ and the like. For a more 
comprehOTsive review of this subject see, for example: "BflFect of controlled adventitial 
heparin delivery on smooth muscle proliferation following endothelial iaajury", Edelman E., 
ei al., Proc, Natl, Acad Sci. U.S.A.- 87:3773, 1990; "LocaKzed release of perivascular 
15 hq)arin inhibits intimal prolif^ation after etidothelial injmy without systemic 
anticoagulation", Okada T„ et al. Neurosurgery. 25:892, 1989; "lontophoretic 
transmyocardial drug delivery: A novel approadi to antiarrhythmic drug ther^y", Avitall 
B,, et aL, ORC . 85:1582, 1992; "Direct intraarterial wall iiyection of microparticles via a 
catheter: Apotential drug delivery strategy foUowing angioplasty, '*Wil^^ 
20 Heart I, 122: 1136, 1991; and "Local anticoagulation wifliout systemic efifect using a 
polymer hepatin delivery system", Okada T., er^/.. Stroke. 19:1470, 1988. 

One way to achieve site-q^ecificity and long hesm expression of a therapeutic gene 
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product in vivo is the incorporation of genetic material, in the form of a naked or plaamid 
DNA, into a device coating. Transformation efficiency of naked or plasmid DNA, however, 
is very low relative to DNA delivered by a lipid carrier or by viral vectors. Viral vectors 
pres^^t a very efficient means of introducing foreign genes into cells. Unfbitmiately, viral 
5 vectors are usually very labile and thus not able to wiflistand the coating process without 
losing activity. Tims, flie incorporation of viral particles into a device coating is likely not 
to be feasible in its preset form. 

Sevea^I tepoxts in scientific literature indicate thatrecombinant viral vectors &cilitate 
efficient transfix of foreign g^es into somatic tissues, including vascular endothelial and 
10 OTiootfa muscle cells. Early therapy-directed strategies relied on g«ie transfer by placement 
of ^a device containing transformed cells within flie body of a patient The concept of direct 
gene transfo to the target cell population, obviating the need for cell culture, has pronq>ted 
the development of catheter based gme delivery systans. Although several prototype 
systems have demonstrated in vrvo delivery of viral vectors to a vascular wall, resulting in 
15 e]q)ression of £>reign genes, currently available systems are limited by the quantity and 
infectivity of virus delivered, traumatic injury to the vessel wall during deliv^, and 
intetn^tion of blood flow during delivery, 

Ad^ioassociated virus (AAV) is a viral particle with urrique characteristics. It is 
solvent and heat stabile so that it may withstand the processing conditions required to 
20 incorporate the viras into a device coating. Furthermore, it can be stored at room temperature 
ibrsevG^irionths without losing activity. Hie use of vectors derived fiom adenoassociated 
virus vectors for transferring genes in vitro and in vrwhas been described (see, in particular. 
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U.S. Pat Nos. 4,797,368; 5,139,941; and 5,851,521 each of which is incon^iated herein by 
reference). Thesepatents describe various adeooassociated virus derived constructs in which 
the replicase (rep) or cap genes are deleted and replaced by a gene of interest. 

A drawback to adeooassociated virus delivery of genes is that the onset of protein 
5 expiessionisdelayedbyappiDximatdytwoweekspostintroductionintolhecelLT^ 

of proliferative diseases slush as restenosis will likely require immediate protein expression 
in order to effect the proliferative response which generally peaks about fljree days post 
device implantation and usually sobsides by two weeks. 

This invCTtion, as disclosed and described hwein, overcomes the above-mentioned 
10 Unritotions ofpriarartgenedeUvecy and drug deHveiysystems.Thedevic^ 
fecihtates deUvoy of apolynucleotide sequ«ice of mterestin a controUed aM 
in vrvo. The mechanical pipblans associated with the prior ait insertable or inq)lantab]e 
medical devices have been overcome by the invention described herein via the use of a 
polymer coating wtich is capable of providing adequate tensile stiraigth, pennitting control 
15 of porosity and hydration c^adty of the device. A new gene therapy regimen is disclosed 

that ov«TComes prior artproblenwregartiingstabiKty during coating process, dte-specificity^ 
and stability of eacpression of a polynucleotide sequawe in vivo. 

These characteristics, and several others as disclosed herein* render the medical 
device of tiris invention desirable for a variety of therapeutic methods, inohiding gene and 
20 cellther£q)ies. 
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U. Summary of the Invention 

In one aspect of the inventioti, there is provided a medical device having a 
biocon^atiblestmcture carrying a genetic material. TTie biocompatible structure comprises 
a biocompatible polymeric coating that coats at least a portion of the structure and carries 
a genetic mateiial. The gmetic material comprises: (a) afirstttai^atic agent conqirising 
a vector containing a first polynucleotide that establishes a gene expression sufficient to 
produce a ther^eutically sfufiSci^t amount of one or more products encoded by said first 
polynucleotide; and (b) a sfecond ther^utic agait comprising at least one of (i) a second 
polynucleotide carried by a carrier; <ii) aprotein; (iii) anon-gmetic flier^>eutic agent; or (iv) 
cells, - ^ 

llie genetically coated medifcal device of the invCTtion prbferabty coinpris 
calhet^ or combination thereof In a more preferred embodiment of diis invention, the 
medical device or structure of the inveation comprises a stent composed of a biocompatible 
material, including biostable or biodegradable materials. More pref^^ly, the stent is a 
metallic steait. The st^ is in any sh^e and made of any bioconq)atible material suitable for 
keeping all or part of a tubular or spiral apparatus in an opened^ expanded, coiled or tubular 
form during stm^ge and/or following inq^Iantation. Suitable biocompatible materials for a 
stent include, but are not limited to, stainless steel, nickel, silver, platinum, gold, titanium, 
iridium, tungsten, Ni-Ti Alloys (f.e., >Rtinol), inconel, poly-Mactic acid (PLLA) / poly e- 
c^rolactone (Pd.) blends, and the like. 

According to another aspect of (he invention, thm is provided a method of inhibitiiig 
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or treating restenosis in a subject, preferably a maimnal, by administering to the subject, at 
a predetermined site in the body, the medical device of the invention. The site of 
administration is preferably a site of n^echanical injury to an arterial wall produced by 
treatment of an atbeiosclerotic lesion by angioplasty. 
5 Inyetantbe^aq^ectof (he invention, there is provided amethod of controlled deliv^ 

of a genetic mat^al to a subject The method comprises: (A) £^plying a polymer coating 
to at least a portion of a medical device; (B) zppiying a genetic material to said polymer 
coating to obtain a genetically coated medical device, said genetic material comprising: (a) 
afirstth^Bpeuticag^tcompdsingavectorcontaininga fiistpolymicleotidefliat establishes 
10 a gene expression suflBcient to produce a flieiap^itically sufBdent amount of one or more 
products encoded by said first polynucleoticle; and (b) a second therapeutic agent comprising 
at least one of (i) a second polynucleotide carried by a carriei^ (ii) a protdn; <iii) a non- 
g^etic therapeutic agent; or(iv) cells; and (Q ins^tmg or implanting said genetically coated 
medical device at a prai^ermined site in said mammaL Steps (A) and (B) are not limited 
15 to orderly steps and the method encompasses application of B prior to or concurrent with A. 

HL Detailed Description Of Hie Inventian 

As used herein, tfie following terms are defined as foUows: 
20 ''Naked polynucleotide", as used herein includes any nucldc acid molecule, not 

incotporated into a viral, plasraid, or other non-plasmid polynucleotide carrier* 

"Genetic material", as used hcaein, include any biologically active material used 
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in the cell therapy or g«ie ther^y of this invention, whether, in vivo, ex vivo or in vitro 
cultures, including; bacterial, viral, prokaryotic or eukaiyotic cell cultures in a transfonned 
or non-transfoimed states; native or foreign polynucleotides, recombinant or natural 
polymicleotidefi, inchiding rqwrter genes, marker genes, regulatory sequOTces, antisesnse 
5 molecules, and the like. Additionally, the genetic material tasy inchide non-geaetic agents 
in combination with afor^^tioned compounds and conqx>sitions. 

"/V^rfiicf '',asusedherein, includesanypiotein, peptide, polypeptide, polynucleotide, 
in seme or antisensc orientation, mcluding DMA, RNA, DNA/RNA hybrids. The tenns 
protein, pqjtide, and polyp^tide are used intetchangeably herein. 
JO '^ra^^e/rtfcfl^^", asusedherein, includes ai^ compound, composition or small 

molecdefliatinducesabenefirfal biological oraniedicalrBaction/«v^^ exvivo^ or invrvo. 
The ther^)eutic agents are, for example, any protdSi, peptide, polypeptide, polynucleotides, 
small molecule, antibiotics, non-gei^c agents, therapeutic polymers, cells or a combination 
th^of 

15 ^'Medical de^", as used herdn, includes any implantable or insertable medical 

device, wbe^cr in part or in T^iiole. 

"^Stenf , as used herein, includes any tubular or helical device used to maintain or 
support a bodily orijSce or cavity, inchidmg grafts. 

"Balloon catheter^, as used herein, includes a catheter having a balloon or multiple 
20 balloons that can be inflated or deflated without removal of the catheter after insertion into 
thebodfy. 

'^Thertipeuticalfyslufficlenia^ 
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of an agent or product that is detennined based on the nature and the chemical composition 
of the particular agent or product used. 

This invention describes a medical device and a method to deliver a genetic material 
within the vasculature or ducts of a patient The method and device of the invention, as 
5 discIosedhCTein,piovidecontiolov€rfliedehvety, targetlocation,timeof 

and amount of a one or more products and thwapeutic agents within the body of a patient 
Local expression of genes is particularly desirable in th^qjies involving the use of a 
chonofher^eutic ag^t, spedjQcally when ther^y is directed to a particular organ or site 
and requires non-systanic exposure of that site within the body. Hie gene delivery S3^tem, 
> according to this inv^tion, in combfaiation with the use of devices such as stents or 
intravCTOUS catheters, provides an effective device and system of gene delivery both in vivo 
Budexvivo. 

The medical device of diis invention is a device ad^ted for introduction into the 
body, for example, into the esophagus, trachea, colon, intestines, biliary tract, urinary tract, 
vascular system, uret^, urethra, bronchi, pancreatic duct system, gut, nasolacrimal duct, 
sinus cavities, eye, Mlopian tubes, and the hke. 

Specifically, as disclosed hemn, the medical device, according to this inv^on, is 
any insertable or implantable medical device. Examples of ttie medical device of the 
invention, include without Umitatjon, catheters, stents, needle injection catheter, blood clot 
filters, vascular grafts, stent grafts, biliaiy stents, colonic stents, bronchial/puhnonary stents, 
esophageal stents, urdhral stents, aneurysm filling coils and other coiled coil devices, trans 
myocardial revascularization ("TMR") devices, piecutaneous myocardial revascularization 
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("PMR"), hypodennic needles> soft tissue clips, holding devices, aad the like. 

The medical device of the invention is delivered to and /or implanted at target 
locations by known techniques. DeUveiy is optionally performed with a sheath that covers 
the coated medical device to help inhibit the release of the genetic material prior to reaching 
5 a target locattoo. 

While the structure included m the medical device may be ro^ 
vrays, the structure is preferably configured as a stent conqjosed of a bioconqjatible material, 
inchidmgbiostableorbiodejgradablematerials. More preferably, the stent is a metalKc stent 
The stent is in any sh^e and made of any biocon^iatible material suitable for kecpmg all or 
10 part of a tubular or coiled coil qjparatus in an qjened, expanded, coiled or tubular form 
during storage and/or following implantatioav Suitable biocompatible materials for a stent 
include, but are not limited to, stamless steel, ruckel, silver, platinum, gold, titanium, iridium, 
tun^t^ Ni-Ti AUoys (le, Nitinol), inconel, poly-l-lactic acid (PLLA) / poly 
c^wolactone (PCL) blends, or the like. 

In aprcfored ^bodiment of this invention, there is provided on the outer surface of 
a medical device , such as stent, a biodegradable, resorbable polymer. The stent, according 
to the inveaition disclosed herein, provides adequate tensile strength to function as a 
scaffolding device, permits control of porosity and hydration cq>acity, and, whra desired, 
d^ades intoproducts that are nontoxic to the genetic materia] mipregnated thereon or to the 
20 cells of the vascular wall of the patient. 

Included within the scope of fliis invention are stents that coirq}rise a microporous 
tube orcoil^ringfebricated, for example, from^phatic polyester blrads using a floration- 
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precipitation ormaniial casting/winding techniques. 

Another preferred medical device for use with the present invention is a coated stent 
that is used in conjunction with a balloon catheter. According to this embodiment of the 
mvention, a stent attached to a balloon catheter is introduced into an artay. Jtoflation of die 
balloon expands the stent and presses it slightly into the waU of the treated artery. When the 
balloon is deflated, the st^t is left behind to bolster ftie artmal wialt More preferably, the 
stent is a balloon-expansible stent or a self-e?cpanding stent of the type formed with 
supenelastic materials such as Nitinol, as described in US, Patent No. 5,954,706, 
incorporated herein by ref^ience ui its entiiety. 

Tbeinvmtion also ^con^asses a catheter for delivering gen^cmatOTal at a desired 
location within the body or within the wall of body lumen. The catheter has preferably an 
expandable portion moun^ on a catheter shaft, the expandable portion preferably bemg 
expandable to a controlled pressure, ie, to fill the cross-section of a body hnnen and press 
against the wall of the body lumen. 

The device, or at least one portion of a surfece of the device dial comes into contact 
with a target site, is coated with a polymmc coating. Any suitable surface of the medical 
device maybecoatedwithapolymeric coating. Thesurfaces tobecoatedmaycomijrise, for 
example, wells, holes, grooves, slots, flat surfaces, upper or ixmer surfaces, and the like 
contained within or on the medical device. It is not necessary that an entire surface be 
coated, rather, merely a portion of a surface may be coated. For example, if an expandable 
cathetCT is used, at least aportion of the exteriw surface of die expandable portion is coated 
with a polymeric coating: 
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in another preferred embodiment of this invention, there is provided a polymer 
coating that protects and covers a surface of the medical device and prcvaits release of the 
genetic mat«ial from the coating during transvascular or transductal delivacy until it is 
delivaed to the target location within the body. The pofymer coadng preferably r^ates 
the release kinetics of the genetic material from flie medical device. 

Aapoljmericcoating,aiQrmedica%accqrtabfcnati^ 
According to one ranbodimait of this invention, the polymer comprises, for exanqile. water 
soluble thermally degradablcorbiodegradaWepoIymcra. Examples ofthe polymer of this 
invention include, butarenotlimitedto, polyc^rolac(one>polyorthoesteis,polylactic acids, 
poly-l-lactic acid /pofy c-c^lactone bleaids, polyglycolic adds, caibowax, gelatin, 
chitosan, polyvitiyl alcohol, polyethyleaie oxide, pclyetlryl«ife glycol, albumm, plmonic gel 
F-127, coUageo. alginates, celhilosic con^wunds, polyvinyl pynolidone, or a cdinbmation 
thereof. 

Also taicompassed withing the scope ofthe inventioM are biostable polymera with porosity 
sufficient to aUow release of therq>eutics. Genetic material, including transformed cells do 
not need to be released but may stay trapped in a biostable matrix release protein. 

The thickness of the polymeric coating is preferably fiom aboot 1 to abotrt 1000 mn, 
more prefeably fiom about 10 to about 100 |im, and most iwefetably fiom about 5 to about 
50 (im, per total layers. Layers of polymw coating, form about 1 to about 40 layers, each 
layer having a thickness of fiom about 1 to about 10 jun/ layer of coating, are ^Ked to the 
impropriate surface(8) of die medical device. 

Whentfaecoatedsur&ce(s3of1heinedica]devicecomesintocontactwithtfiepalient's 
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blood, or other tissues and organs within the body, the genetic material is substantially 
released thereftom. Depending on the choice of the polymeric coating, the site of release, 
or the particular geno or ceU therapy strategy uitended, the release of the genetic material is 
dtherunmediateorfollowsaconfaroUedlag timeofabout I to several minutes (for exanq)!©, 
1, 5,10, 20, 30, 60, or 90 minutes) to altow flie medical device to reach the taig^ site. 

The gene^c matmal, according to one MttocKmrnt of this invention, includes one 
or more polynucleotides, earned by a vector in combination with a cairier* The vec^r and 
flie carrier are each part of the first and the second th^peutic agent, respectively. The 
vector, catxier, or both, are used to transform, transfect, or transduce eukaryotic or 
prokaryotic cells, M*ich cells are then applied onto or umpregnated into the same or a 
diflferent layer of coating. The terms transform, transduce^ and transfect are used 
interchangeably herein- Jn a prefoxed embodimmt of fliis inv^tion, the genetic material 
comprises transfected cells. 

Transformed cells deli v^ products and thraapeutic agents of interest at the transplant 
sito. The deliveiy media is formulated as needed to mamtain cell function and viability. 
Cells used in cell tih^^y are d^ved, for example, fiiom the patient, or from a diflferent 
source, including mammalian or non-mammalian sources, and from a variety of tissues and 
oi^ans, including for example, bone marrow, blood, or liver among others, h general, cells 
are ofhuman origiri (autologous or allogenic) or of animal origin (xenogenic). This invention 
encompasses the use of cells in a wide range of developmental and growth conditions. For 
example, the use of diflferentiated cells, undifiFerentiated cells, stem cells, or progenitor cells, 
are all contemplated withmtfarscope of this invention, Undifferentiated cells , if desired, are 
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chemically or physically induced to diffeieatiate into a desired cell type. 

The vector, acconlnig to the invention described herein, comprises a recombinant 
vector. Preferably, the vector is a viral or plasmid vector, more preferably the vector is a 
viral vector Aat is replication deficient, thermostable, site specific and delayed expression 
viral vector, Nfostjweferably, the vird vectoris stable, to 

low ixmmmogemcity. An exan^le of lhe-^f6^ "vector of this invention is the 

adcnoassociated viral vector. 

In a preffflied embodiment of the invention, the vector of the present invention is a 
delayed expression vector that dela)^ the eiqiression of the first polynucleotide gmerally 
fiom about 1 to about 3 wedcs afte* administration to a patimt The expression of products 
and the stability of siich expression within the body of aipatient ero ultimately influmced by 
factors, such as, the particular site of administratibn, Le., organ, tissue or cell types, within 
a patio's body. 

The canier of this invention conqmses, &r example^ a viral vector, non-viral vector, 
non-plasmid vector or naked nucleic add. The canier is preferably an early expression 
carder that provides transient expression of the second polynucleotide of interest which it 
carries. The early ejqpression carrier gen:^ly results in cTcpression of tfie second 
polynucleotide within about 1 to about 2 days or sooner after administration of the medical 
device within the body of a patimt This traasi^t expression may continue for several 
weeks in target ceUs. 

According to one embodiment of the invention, the first polynucleotide is carried by 
a delayed expression vecfof md the second polynucleotide is carried by an early expression 
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vector. The first polynucleotide integrates into tiie genome of cells at or around the target 
site and establishes a delayed, and stable expression with a level sufficient to produce a 
therapeutically effective amount of one or more products in these cells. An example of a 
delayed expression is m expression delayed fiom about two days to about three weeks. The 
sufiBcient frequency of expression is 5» expr^rf^ induced in &om about 5% to about 
90% of cells exposed to the vector (^^v^^tom about 20% to about 80% of the ceJls 
exposed to the vector express the product encoded by the first polynucleotide, 

A prefeired non-plasmid vector of this invention includes, for example^ liposomes, 
Kpofectm, lipoplexes, polyplexes, dextrans, starburst dendrim«: conjugates, polybenrMe 
dimethyl sulfoxide, protamine sulfate, antibody conjugates, polylysme conjugates, 
gramacidin S, artificial conjugates, viral envelopes, viral-Uke partioles, nano or micro 
particles, polyvinyl pynohdone, SP1017,or a combination thereof. 

It should be understood that the design of the vector and the caitier, as discussed 
above, may depend on factors, such as, the choice of the host cell to be transfonned and/or 
the type of the products desired to be expressed. Moreover, the vector copy number, tiie 
ability to control that copy number and the expression of any otha: products encoded by the 
first or the second polynucleotide of this invention, such as antibiotic maxkera, or antisfinse 
molecules ^ould also be considocd. 

Non-Iiraiting exanq)Ies of vual vectors or vectors derived from viral sources iaclude 
adenoviral vectors, herpes simplex vectors, papilloma vectors, adenoassociated viral vectors, 
retroviral vectors, alpha virus vectors , lentivirus vectors, and the hke. As desaibed above, 
the viral yecto: of tiUs.m^ is preferably rqjlication defective and, thus^ unable to 



14 



Docket No. 2844/56301 



replicate autonomoufily in the target cell. In g^eral, the gmome of the replication defective 
viruses, which is used within the scope of the present invention, lacks at least the region 
necessaiy for the replication of the virus in flie infected cell. These regions can dfher be 
eliminated (in M*ole or in part), rendered non-functional or substituted by other sequences, 
in particular by flie sequence of tiie gCTie of int^wt Tb& replication defective virus may 
retain the sequences of its genome necessary for encq>sidating the viral particles. 

As described above, a prefesred vector of this invration is a viral vector derived from 
an adenovirus or adenoassociated virus (AAV). Adenoassodated viruses are DNA viruses 
of relatively short size which integrate, in a stable and site-specific manner, into the genome 
of cells which they infect These viruses are able to infect a wide spectium of cells without 
inducing any effects on cellular growth, morphology or dijETer^tiation. Furthermore, they 
do not appear to be involved in htsoian pathologies and demonstrate low immunogenicity. 

Two general types of ad«aoassociated virus vectors are used In the first type, the 
c^sid gene is deleted and foreign DNA (about 2 kb) is inserted at the deletion site. This type 
of vector retains the replicase gene and can integrate at a q>ecific site in the host gCTome. 
The second type of vector sinq>ly contains one or more AAV tmninal repeats (plus a few 
additional bases) on both ends ofthe foreign DNA. In some cases such a vector can integrate 
and transform with >50% fiequeacy, but the incidm^ of site specificity may be reduced. 

Various serotypes of adeaiovims having varying structures and prop^ties exist Of 
these serotypes, preference is given, within the scope of the present invention, to 2 or 
type 5 human adenoviruses (Ad 2 or Ad 5) or adenoviruses of animal origin, but other 
adenoassociated subtypes, such as, subtypesl, 3, 4, and 6-42 may also be used. Those 
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adenoviruses of animal origin which can be used within the scope of the present mvwition 
include adenoviruses of canine, bovine, ormurine sources. Preferably, the adenovirus of 
animal origin is a canine adenoassociated virus typo 2 (CAV2) or it is of a mixed human and 
canine origin, 

5 Inctoded within the scope of the present invention is the use of ad^vinises sharing 

the m^'or structural features bTMlPS> (beta-Gal) gene. That is, flie 

invention inchides the use of a rq)Kcation deficient E1-, E3-deleted adenovirus comprising, 
for sample, Bla enhanco/packaging signals at the 3' end. The viruses have in the Bl 
deletion site a non-adenoviral encoding sequ^ce operably linked to a promoter. The non- 
10 adenoviral encoding sequaicc canbeamaikergoie (such as the nuclear localizing beta-Gal 
gene, the lucSferase gme, and the like). Ifie encoding sequence can also be a gene encoding 
a ther£;>eutically activemolecule (exatt^ttes of which are set forth above). The promoter to 
\^ch the encoding sequence is operably linked is, for example, a strong viral piomoter, 
such as the CMV promoter/enhancer or the respiratory syncytial virus (RSV) promoter, a 
1 5 tissue specific promoter, or an inducible promoter (/.e, the metallothionine promoter), 

Tlievectorandcartiercany the first and the second polynucleotide, respectively. The 
first and the second polynucloetide are the same or a di£fa:ent polynucleotides according to 
this invention and are in any moleculariy acceptable form. Molecularly acceptable forms 
include, for example, DNA,ribo2yme5, auti-satiseDNA or RNA, naked DNA, cDNA, RNA, 
20 DNA/KNA hybrid, goiomic DNA, and the like. 

The first or second polynucleotide, or both encodes one or more products. Products 
oomprise, for example^ pro orpolynucledtide molecules in sense 
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or antisense orientatioii. A product is understood to be any translational, posMranslationally 
modified, or non-translationaj product of a polynucleotide regardless of size and form. 
Products, include as a primaty example, those products that can compensate for a defect or 
deficiency in an animal, or those that act throng toxic effects to limit or remove harmful 

5 cells fiom the body. . 

The first therap^jtic apWof tSis invention comprises genetic materials whereas the 
second ther^eutic agent of the invention may coinprise either genetic or non-genetic 
matmals. The non-geaietic matmal comprises any molecule or compound that induces a 
beneficial biological or medical reaction in vitro, ex vivo, or in vtvo. An example of a 
beneficial biolo^cal reaction is a reaction that stimulates and increases the chance of 
incoiporad(Hi of the genetic material into the cells. 

Included within the scope ofthe therapeutic agemsoftfae invention are those 
that enhance gene transfer and integration into cells and tissues. These agents include 
compounds such as, for example, polybrrae, poly-L-lysine, dextran sulfete, polyvinyl 
pjTToIidone, SP1017 (Supratek Pharma), other polycationic substances, dexamethasone, 
substances v/bidk can maease the permeability of tissues such as detergents and lipids, for 
example, NP-40, and SDS that increase the permeabilify of tissues. Further examples of the 
-tti^r^eutic agents of the invention include immunosiqypressants, such as, cycloqx)rin, 
dexamethasone, and antibodies against cytokines, such as, TNF-alpha, among otiaers. 

Non-limiting exanqiles of products and therapeutic agents of the invention include: 
anti-thrombogemc agents such as heparin, heparin derivatives, urokmase, and PPACK 
(decKtropherTylalanine proline arginine chlorometiiylketone); tissue plasminogen activator; 
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aythiopoietin; antioxidants; angiogenic and anti-angiogenic agents and factors; agents 
blocking smooth muscle cell proliferation such as r^amycin, angiopeptin, monoclonal 
antibodies capable of blocking smooth muscle cell proliferation; anti-inflammatoiy agents 
such as estrogen; calcium entryblockeis;antineoplastic/aiitiprolifaative/ariti.m^ 
» such as . angiostatin md thyimdine kmase inWWtars; mtrofurantoin; aoesdietic agents such 
as Kdocaine, biqin^cdnci ropi^ anti-coagnlants 
such as D-Phe-Ro-Arg, an RGD peptides»ntaining compound; antithrombin compounds; 
platelet receptor antagonists; anti-thrombin antibodies; anti-platelet receptor antibodies; 
prostaglandin inhibitors; platelet inhibitors; vascular ceU growth promotors; growth fector 
recq>toi; antagonists; transcriptional activators and translational promotors; vascular cell 
growth inhibitors such as growth fect«r inhibitots;,^wth fector iccqitor antagonisfe; 
transcriptional repressors; translational repressars;, repKcation inhiWtore; inhibitory 
antibodies; antibodies directed against growfli factors; bifimctional molecules consisting of 
a growth fictor and a cytotoxin, bifenctional molecules consisting of an antibody and a 
cytotoxin; cholesterol-lowering agents; vasodilating agents; agents which interfere with 
endogenous vasoactive mechanisms; and survival genes which protect against cell death, 
sudi as anti-^apoptotic Bcl-2 femily &ctots. 

According to one trabodiment of the invention, die first, or the second 
pofynudeotide, or bolb encode angiogenic and anti-angiogenic agents such as acidic and 
basic fibroblast growth factors, vascular endothelial growth factor, hif-1, epideimal growth 
factor, transforming growth factor a and p, plateletnleiived endothelial growth fector, 
plateletHietived growth factor, tumor necrosis factor a< hepatocyte growth fector and insulin 
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likegrowflifactor, AKT, cell cycle inhibitors including CDK inhibitors, retinoblastoma, p53, 
pi 6, p27, anti-restenosis ag^ts, thymidine kinase CTK"), FAS ligand, hKIS, heme 
oxygenase, nitric oxides, and combinations thereof. 

Still other products, which can be encoded by tte first or the second polynucleotide 
sequences, or both inchide monocyte chemoattractant piotein ^MCPA^), and the ftmily of 
bone moiphogeaucpipteiira (♦'BMP V.) TheknownproteinsinchMleBMP-2, BMP-3,BMP- 
4, BMP-5, BMP^ (Vgr-1), BMP-? (OP-l), BMP-8, BMP-9, BMP-10, BMP-1 1, BMP-12, 
BMP-13, BMP-14, BMP-15, and BMP-I6. Currently preferred BMP's are any of BMP-2, 
BMP-S, BMP-4, BMP-5, BMP^ and BMP-7, Ibese dimeric proteins can be provided as 
homodimers,hetwkKma:s, or comWnadons thereof alone ortogetfaerwithotfaermolecules. 
Alternatively oi-/ in addition, molecules capable? of inducing an iQ>stream or downstream 
effect on BMP egression can be provided. Such molecules include any of the Ti^igehog" 
protems, or the nucleic acids encoding them. 

Ingen«al, the first or the secondpolynucleotide, or bothmay each be operably linked 
to at least one transcriptional regulatory sequence in a manner fliat allows expression of the 
polynucleotide sequence. Regulatory sequences are art^recogriized arid are selected to diiwt 
gene expresdon. Accordingly, the term transcriptional regulatory sequence includes 
promote enhance and other expression control elemmts. Such regulatory sequences are 
described in Goeddel; Goto Expression Technologjn Methods in Enzvmology 185, 
Academic Press, San Diego, Calif (1990), incorporated herem by reference. 

The regulatory sequences, within the scope of tiie invention can include, for example, 
sequences whidi are naturally responsible for expressing a gene, provided that tfiese 
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sequences are 4IS0 capable of ftmctioniog in the infected cell. The sequences can also be 
sequences of a different origin (responsible for expressing or regulatbtig the expression of 
different proteins or even syntfietic proteins). In particular, the sequences can be sequences 
of eukaiyotic or viral genes or sequ^ices derived (herefiom, which sequences, for example^ 
stimulate or rq>ress transcriptipn of a gene iit a spedfio or non-*£pecific manner or in an 
inducfl>le ornton-inducible manner* As an exanq>le^ they can be promolsr sequences derived 
ftom the host genome or from the g^ome of a virus, in particular the promotei:s of flie 
ad»oviral ElA and MLP genes, CMV or LTR-RS Vpiomoter. 

Other regulatory sequences withm the sc<^ of Ais invention include eukaiyotic 
promoters con:q>ri$mg rubiquitous promoters (HPRT, vimentin, actiu, tubulin, etc.), 
intranediate filament p^moters (desmin^ neurofilamente, keratin, G3FAP, etc.); therap^c 
gene promotOT (MDR^type, CFTR, fector VIH, etc,); tissue-specific promoters (actfai 
promoter in smooth muscle cells); promoters which are preferentially activated in dividing 
cells, or promoters whidi respond to a stimulus (steroid hormone neceptor* retinoic acid 
receptor, etc.). The early and late promoters of SV40; adraovirus or cytomegalovirus 
immediate eariypiomoten lac syst^; tip system; T7 promoter, whoseexpressionisdirected 
by T7 RNA polym^ase; major operator and promoter re^ons of phage lambdl^ control 
regions for viral coat protein; promotes- for S-phosphoglycerate kinase or odier glycolytic 
enzymes; promoters of acid phosphatase, ue,, Pbo5; promoters of flie yeast alpha*mating 
factors; polyhedron promoter of the baculovinis s>^tem and other sequences known to 
control the expression of genes of prokaiyotic or eukaiyotic cells or their viruses, and various 
combinations theteol^ are included withm the scope of this invention. 
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Jn a preferred embodiment of the inventioii, the first polynucleotide, flie second 
polynucleotide, or both are linked, i^jslream of the coding sequence, to a signal sequence 
which directs the synthesized products into the secretory pathways of the target cell. While 
this signal sequence can be a natural signal sequence, it can also be any other fimctional 
signalsequeuce (that of the gene ifar thymidine kinase, for example), or an artificial signal 

The amount of genetic material carried on the medical device is an effective 
expression-inducing amount. As used herein, the term "effective wqnession-indudng 
amount" means that amount of the genetic material that effectuates expression of a product 
ebcodedby oneormoreofthepQlynncIeotide sequence(s) of interest Means fordeterauning 
aneflfectivegjq>iBssion-inducmgamountofa nucleic add sequaice isweUkncWwi intheart. 



■ 



As described above, the first and (he second polynucleotide of this inveation are 
carried by the vector and carrier, respectively. According to their particular structure and 
design, vector and carrier molecules affect expression and integration of the polynucleotides 
within the body of the recipient The vector and carrier jsystem of this invention ensure 
continued esqiressjon of a product in vivo. 

According to another embodiment ofihe invention, the secondpolynucleotide is the 
same as the first polynucleotide, and is carried by an eariy expression vector that either 
integrates into the genome ofthe target cells or enters a transient expression route expressing 
the product(s) transiently in tatget cells. Transient expression usually lasts about one to 
about four wedcs after administration of the medical device to a patiait 



21 



Docket No. 2844/56301 

For example, the first thearapentic agent comprises a polynucleotide sequence 
encoding a ceU cycle inhibitor gene, such as RB, or a promoter of endothelialization, such 
as vascular endothelial growth factor (VEGF). These genes are canied by a delayed 
expression vector. The second therapeutic agent comprises a polynucleotide sequaioe 
encoding a cytotoxic gene such as FasL, which is earned by an early ejqiression canier. 
-Tha:efare,,the release kinetics and.flie duration of release of flie firet and the second 
therapeutic ^oits are controlled. 

In genial, therelease kinetics ofthegenetic material are goveaned by sev^ftctore, 
including fm example, the structure of the medical device, the structure, porosity, and 
thicknessipf ftepolymeric coating; thence of the genetic material (Le.. transfijimed cells, 
polynucleotide carrias. etc..). the taigejtisite of tha^y, and so on. A fine balance of thwe 
parametttis provides a conttoUed, and s^flble release of the genetic material fiom &e device 
coating into or proximal to a target site within the body of a pademt 

Expressed products, according to the invention, are in general usefiil in any 
appUcation for treating, preventing, or othawise aflfectmg the course of a disease or Ussae 
ororgandysfimction. Farexample,productsareusedtoinhibitangiogenesis,prev€ntortreat 
restenosis, treat a cardiomyopathy, heart feilure, or other dysfimction of the heart; treat 
cj^c fibrosis or other dysfimction of the Im^g; treat or inhibit malignant or non-malignant 
cell prolifealion; or to treat inducingnervei blood vessel ortissuei^eaoration inaparticular 
tissue or organ. 

A prefoTcd embodiment of this inv^on is to provide treatment of vascular 
thrombosis and angioplasty restoaosis, particularly coronary vascular tiirombosis, and 
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angioplasty restenosis, thereby to decrease incidence of vessel reliiroinbosis and restmosis, 
unstable angina, myocardial infarction and sudden death. The medical device and melliod 
of this invention can be used to treat patients having severe complications resulting fiom 
thrombus. Specific examples include patients with acute myocardial infarction (AMI) and 
patients that have failed PTCA Opercutaneous transluminal coionaiy angioplasty) and have 
-^rupt thrombotic closure of the taig^ed artety. 

Organs and tissues that are treated by the methods of the present invention include 
any mammalian tissue or organ, whetherinjected or implanted and whether in vivo or exvivo. 
Non-limiting examples include the heart, hinfc brain, liver, skeletal muscle, smooth muscle, 
kidney, bladd^, intestines, stomach, pancresis, ^yaiy, prostate, cartilage and bone. Other 
it organ systmis susfpeptible to treatmrat incladeipty organ system in whicA material flows 
> throughttieorganfiTomasource,sothata£act<M'c^ Bxemplaiy 
oigans include lymph nodes, the bile duct, ttie urinary tract, the lungs, the space occupied by 
the cerebro-spinal fluid, and the Kke. Examples of oth^ tissues whidi can be treated in this 
manner include the stomach and intestines, where growth factors help accelerate repair of 
ulceration, rq>air of extmai ulceration of skin, and gen^Bl wound repair. 

It will be appreciated that because transformation of qipropriate target cells in vivo 
rq)resents a first step in gene ther^y, choice of the particular gene delivery system will 
dq^end on such factors as the phenotype of the intended target and the route of 
administrationu Furthermore, it will be recognized that the particular polynucleotide 
construct provided for in vivo transformation is also useful for in vitro transformation of 
cells, such as for use in the ex vivo or in situ tissue culture systems. 
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Having now fully described the ijvention, the same would be more readUy 
uadeiBtood by reference to specific examples which arepiovidedby way of illustration, and 
not intended to be limiting of the inv«ition, unless herein specified. 



Example L IntravascuiarLocaiGene Transfer Mediated by Coated 
MetamcStent 



ArqjUcation-defectiverecombinantadenoviniscanyinglac^ 
forniKjlear-q)ecificP-galactosidase(Ad-P gal) is used in this study. Coating ofthe stent is 
0 performed by immersii^ a metallic stent in gelatin solution containing crosslmker for 10 
seconds, thai air diying. fie thickness ofthe coathigfexonHoUed to about 5-10 fim. The 
coatSd stent is mounted on a 4.0 or 3.0 mm PTCA O^utaneons ttansluminal coronary 
angioplasty) balloon and Submersed into Ad- p gal viralltock (2 xl O*" pfh/ml) for 3 min then 
implanted into carotid arteries in a rsL Coathig of the stent and implantation is repeated in 
a significant number of rats. 

The ammals are sacrificed at 7,14 and 21diors after implantation. P-galactosidase 
expression is assessed by X-Gal staming. The expression of transgene can be detected in aU 

animals, hi vessels with denudedendoflieliumgeneexprBssiQnis found in sub-intin^ 
andadventitia. TOsstudyshows thefeasi^ihtyandeffidencyofadenovirus-mediatedgene 
transfer to locahzed arterial wall by a protedn-coated metallic stent. 
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Example!. Fabricathn of Resorbable Microporous Intravascular Stents 
or Gene And Cell Therapy Applications 

Rcsorijable. microporous endoluminal stents are prepared fiompoly-Mactic 
acid (PLLA)/i»ly 8-caprolactone (PCL) blends. Both heJical and tube stent designs are 
obtained by solvent casting and ilotatiDn:^M:ecipit^^^ A range of 

- 'FLLA/PCL blaid ratios and process variables are employed to investigate their influence on 
mechanical properties, porosity, and degradaHon rate of the stent Polymer blends with 
higher PLLA proportions exhibit higher elastic moduK and ultimate tensUe strength, lower 
eloiigatton, porosity, and degradation rates than polymer blends with hi^er PCL content. 
Stents with suitable mechanical properties for deployment stippojt of the vessel wall are 
^obtahied. PolyCethyiene oxide) is hicoiporated mto ttese devices usmg an add swellmg 
technique, c^iening the pore stni^ture and improvmg the liyatophilic character, thereby 
enabling the uptake of recombinant adenoviral vectora. IheSOrSOPLLA/PCLblraidedstents 
are impr^nated with recombinant adenovinis (AdCM fi Gal, encoding a nuclear localizing 
variant of Escherichia coli P-galactosldase). Cultured CV-1 cells incubated with stents 
inqjregnated with the recombinant virus express nuclear localized P-galactosidase activity, 
confimKng that absQihed virus is released flom the matrix in an infe^ 
suggesting that gcneticaHy enhanced eodovascular devices of this design are feasible. 
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Example 3, Biologic^ Activity of the Released DNA 

The biological activity of adenovirus DNA, released fix)m the surfeoe of a 
coated medical device, is investigated by transfecting HBK 293 cells in vitro. The result 
indicates that the released DMA is biologically active and has a hi^ tramfection efficiaaoy. 

Example 4. PreparaUon of Replication Deficient Adenovirus Vectors 

Udng standaid recombinant DNA techniques, repKcation defirarait adenoviral 
vfaions are produced fliat express a gerie esncoding vascular endothelial growth fector 
(VEGF), Successful lecombiBiation of tlfe plasmid and the adenovjial'IJNA results in the 
generatitHi of a fiiU adenoviral genome (minus, for cxaxaplc, an ElorB3%eletions), witii the 
polynucleotide sequence of VECaP cloned into flie Eland/or E3 deleted regions. Hie 
adenovirus can include one or more cndonuclease cleavage sites, Le. , restriction sites unique 
to flie adenovirus. Various sites can be used. Preferably, however, the sequence recognized 
by tile eidonuclease is at least 6 bases in length, more pi«fmbly, at least 8, downstream fiom 
tile cleavage site(s). An cndonuclease cleavage site can also be present at the E3-deletioii 
site. The recombinant virions are replication deficient because tiiey lack essential El 
adaioviral gene sequ«ices. However, flie HEK293 cell line is stably transfected wifli tiie El 
gene, tfius supplying its essential function in tirans. The replication deficient recombinant 
adenovirus is flius replication efSci^t in 293 cells, producing cell lysis and virion 
production. The virions tiiat are produced do not produce lytic infections in other cell types. 
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but diey can express VEGF; 

Example 5, Preparation of Replication Deficient Adenoassociated Vims 
Vectors 

The rq^Iicatidn defective recombmant adenoassociated yfrus vector (AAV) 
is prepsieA by cotransfecting a plasmid containing a polynucleotide sequence of int^est 
flanked by two AAV inverted terminal rq)eat (TTR) regions, and a plasmid canying the AAV 
^capffldation genes (rq> and c^ genes), into a cell Hne which is infected with a human 
helper virus (for example an adoiovinis); The AAV terminal repeats (plus a few more bases) 
are presmt on both ^ds of the foreign DNA AAV recombinants which are produced 
are then puriiSed by statfdard techniques. ^Th^ r^Iication defectiv^ Recombinant 
adenoassociated vectors are also made by deleing the cq>sid gme and substituting Ihe 
foreign DNA (about 2 kb). The vectors integrate mto the genome of the recipient cells and 
transfonn Aese cells with >S0% frequency. 

Example 6. Pre Clinical/ Clinical Applications of the AdenoassociaUd 
Virus Gene Therapy 

Exp^iment 1. A nitric oxide synthase (NOS)-containtag adenoassociated 
vector is used following coronary angioplasty to prevent restenosis. Administration is 
effected via a catheter (re , a balloon-tipped catheter) or, for example, via a stent The NOS- 
SMC (smooth muscle cell) containing adenoassociated virus is used to promote 
reendotfaelialization and reduce proliferation of the injured segment, and thereby prevent 
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restenosis. 

Experiment 2. A nitric oxide synthase (NOS)-containing adenoassociated 
vector is used to treat atherosclerotic arteries. Endothelial dysfunction is an early event in 
atherosclerosis. Introduction of a NOS-containfaig ad^ovirus at a lesion site prevents 
progression to conq>l^ lesiom, and promotes healing once developed. Adnainistration is 
eflFccted as descsribed above by catheter or 

Ei^eriment 3. A nitric oxide ^thase (NOS)-containing adenoassociated 
vector is used in anti-cancer thOTpy. NOS is iised to promote cell death. Accordingly, the 
NOS-adenoviruses vector is delivered to well vascularized tumors to effect the generation 
of cytotoxic levels of NOS. Administration can be^cffected by direct injection, or 
inrplantation into the tumor tissue or, for example, by intravascular ii^'ection. TTie particular 
isofbrm used is niNOS. 

Example 7. Expression of Two Products Encoded by Two Polynucleotide 
Sequence of Interest Carried By Two Expression Vectors 

The replication defectiye recombinant adenoassociated virus vector (AAV) 
is prepared by cotransfecting a plasmid containing vascular endothelial growth fector 
(VEGF) flanked by two AAV inverted terminal repeat (TTR) regions, and aplasmid carrying 
the AAV enc^sidation genes (rep and c^ genes), into a cell line which is infected with a 
human helper virus (for example an adenovirus)* The AAV terminal repeats (plus a few 
more bases) are present on both ends of the foreign DNA. The AAV recombinants which 
areproducedarethenpurifiedbystandardtechniques. Thereplicationdefectiverecombinant 
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adenoassociated vectors are also made by deleting the capsid gme and substituting the 
foreign DNA (about 2 kb) with a polynucleotide sequence encoding the whole or a portion 
of a cell cycle inhibitor gene or a promoter of endothelialization, such as vascular endothelial 
growth fector (VEGF) is cloned into the rq)lication-defective AAV vector produced above. 
The AAV recombiaant vector thus produced is used as the delayed expieBsioa vector. The 
second sequence of interesi is a polynucleotide sequence encoding FAS ligand This 
sequence is cloned into an adenovirus dmved vector under the direction of the early 
promote- of SV40, Both the AAVrecombinant vector and the admovirus derived vectw are 
q)plied onto, or impregnated into, one or several layers of a coatiog on the surface of a st«il 
The stent is administered to a patient following coronary angic^lasty to prevent restenosis. 
The VEGF containing AAV re^mbinant ve<^tor is used to jnomote reendpflielializatian of 
: the injured segment, and thmby prevent restenosis. 

Both the early expression vector and the delayed expression vectors are eflBBctive in 
this th«^y. The delayed expression vector integrates into the genome of the recipient cells 
and transform these cells with >50% frequency. The early expression vector transimtly 
expresses the jroduct of FAS L after about 1 or 2 days of delivery to target cells. The 
transient e3g>ression of FAS L continues about 1 to 4 wedcs in the patient's body. 
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What Is Claimed Is: 



Claim I. A medical device conqjrising: 

a biocompatible stracture canying a genetic material, said biocompatible 
» stracture comprising a polymeic coating that coats at least a portion of said structure, said 

genetic material comprising: , _ 

(a) a first llierg>eulic agent comprising a vector containing a first 
polynucleotide that establishes a gene expression sufficient to produce a therapeuticaUy 
sufficient amount of one or more products encoded by said first polynucleotide; and 

(b) a second ther^ieutic agent con^irising at least one of (i) a second 
polynucleotidecanied by acarries; (ii) aprotein; (iii)ja non-genetic therajwutic agent, or (iv) 
cells, ; 

Claim 2. The medical device of claim 1, wherein said second therapeutic ag«it is 
said second polynucleotide, said vec^r establishes a delayed gene expression, and said 
carrier ^tablishes an early gene expression. 

Oaim 3. The medical device of claim 1, wherein said vector is an adenoassociated 
virus vector. 

Claim 4. The medical device of claim 1, wherein said carrier is a viral vector, 
plasmid vector, non-plasmid vector, or a combination thereof, 

^' "Tlie medical device of claim 1, wha^in said carrier comprises a naked 
nucleic acid molecule. 

Claim 6. The medical device of claim 4, wherein said non-plasmid vector comiHises 
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liposomes, lipofectin, Upoplexes, polyplexes, dextrans, starbiirst, dendrimer conjugates, 
polybenreae dimethyl sulfoxide, protamine sulfate, antibody conjugates, polylysine 
conjugates, gramacidin S, artificial conjugates, viral envelopes, viral-like particles, nano ox 
micro particles, or a combination th^feof. 

Claim 7. The medical device of claim 1, \riierein said first polynucleotide and 
said second polynucleotide are the same. 

Qaim 8. The medical device of claim 1, wherein said vector, said canier, or 
both aie site speciGc. 

Claim 9. The medical deviceof claim 1, wherein said fimjpplynucleotide, said 
second polynucleotide, or both encodes one or more jfiroducts selected fiom ^tJie gioiq) 
consisting of: iiitric oxide synthase; human fibroblast grovSgtii fector, vascular endoflielial 
growth factor; tissue plasmmogen activator, anti-tfaromb6genic agents; erythropoietin; 
antioxidants; angiogenic and anti-angiogenic agents; agaits blocking smooth muscle cell 
p^oliferatior^ angiopeptin; monoclonal antibodies capable of bloddng smooth muscle cell 
proliferation; anti-inflammatory, agents; calcium entry blockers; 
antineoplastic/antiproliferative/ anti-mitotic agents; anti-coagulants; antithrombin 
confounds; platelet receptor antagonists; anti-thrombin antibodies; anti-platelet receptor 
antibodies; prostaglandin inhibitors; platelet inhibitors; vascular cell growtii promotore; 
transcriptional activators; translational piomotors; vascular cell growth inhibitors; growth 
factor receptor antagonists; transcriptional repressors; translational repressors; or replication 
inhibitors. 

Claim 10. The medical device of claim 1, wherein said vector conqwises a viral 
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vector. 

Claim II. The medical device of claim 10, wherein said vector is thermostable, 
replication-deficient, non-immxmogenic, or a combiDatioii thereof. 

Claim 12. The medical device of claim 1 wherein said esxpression is achieved in 
' about 20% to about 80% ofcells exposed 10 said genetic materiaL 

aaim 13. The medical device of claim 2, wherein said delayed €oq)ression is an 
expression deUyed fiom about two days to about three weeks afler administration in vivo. 

ChamM. The medical device of claim 1, wherem said vector, said earner, or both 
contain regulatory sequences. 

aaun 15. The medical device of claim 1 , wherein said cells comprise transfected, 
transfomied or transduced cells. 

Claim 16. llie medical device of claim 15, wherein said cells are autologous cells. 
Claim 17, The medical device of claim 1, wherein said biocompatible coating 
comprises polyurethancsificone. EVA, poly-l-lactic add ^olye^piolactone blends, ora 
combination thereof 

QaimlS. The medical device ofclaiml,wheTemsaidpolymer coating is fiom about 
I to about 40 layers having a thickness of fiom about 1 to about 10 m/ layer of coating. 
Claiml9- The medical device of claim 1, \niierdn said structure is a steart. 
Claim 20. The medical device of clahn 1 9, wherein said stent is a metallic stent 
Claim 21 . The medical device of cla{ml9, wherein said stent is a coil spring made 
fix>m aliphatic polyester blends. 

Claim22. The medical device of claim 19rwherein said st«itis a mictoporous tube 
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made from aliphatic polyester blends. 

Claim 23. The medical device of claim 1. wherein said firat therapeutic agent and 
said second therapeutic agait are applied onto or impregnated into a same layer of said 
polymer coating. 

^ Claim 24. A method of inhibiting or treating restimosip in a patient, said method 

conqmsing administering atapredetennineddtewithinfliebodyofsaidpatientt^^ 
of claim 1. 

Claim 25. The method of daun 23, wherein said site is a site of mechanical injiuy 
to an arterial waU produced by treatment of an atherosclerotic l«ion by angioplasty. 
3 Claim 26. A method gf controHed deliveiy of a genetic material to a mammaif ^» 

bodyconq>ri8ing; 

;! (A) ^pfying apolymer coating to at least a portion of a medical device; 

(B) applyinga^n^cmataialtosaidpolymercoatingtoobtainagenetically 
coated medical device, said genetic material comprising: (a) a first therapeutic agent 
comprising a vector contaming a first polynucleotide that establishes a gene expression 
sufficient to produce a thaapeutioaUy sufficimt Miomit of one or more products encoded by 
said first poiynucleotidey and (b) a second ther^eutic ag^ comprising at least cme of (i) a 
second polynucleotide earned by a earner, (ii) a protein; (iii) a non-genetic therapeutic 
agent; or (iv) cells; and 

(C) inserting or implanting said genetically coated medical device at a 
predetMmined site in said mammal. 

Claim 27, The.metijod of claim 26^ jvheiein. said vector is adenoassociated virus 
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vector. 

Claim 28. The method of claim 26, wherein said carrier is a viial vector, plasmid 
vector, anon-plasmid vector, or a combination thereof 

Claim 29. The method of claim 26, wherein said carrier comprises a naked nucleic 
5 acid molecule. i / 

Claim 30. The method of claim 26, wherein said non-plasmid vector comprises 
lq>osomes, l^wfectin, lipoplexes, polyplexes, dextraus, starburst dendrimer conjugates, 
polybaarene dimethyl sulfoxide, protamine sulfate, antibody conjugates, polylysine 
conjugates, gramacidin S, artificial conjugates, viibI envelopes, viral-like particles, nano or 
) micro particles, or a combination flieteof. 

ClaimSl- Themethodofclaimr26,whei:dnsaidfiTstpoIynucleotide andsaidsecond 
polynucleotide are the same. i\±v. 

Claim 32. The method of claim 26, wiierem said vector, said carri^, or both are site 
specific. 

Claim 33. The method of claim 26, T^terein said first ther^eutic agent, said second 
ther^>eutic agent, or both cause the production of one or more products selected ftom the 
group consisting of: nitric oxide synthase; human fibroblast growth fectoi; vascular 
radothclial growth fector, tissue plasminogen activator; anti-thrombogenic agents; 
erythiopoietia; antioxidants; angiogenic and anti-angiogenic agents; agents blocking smooth 
muscle cell proliferation; angiopeptin; monoclonal antibodies capable of blocking smooth 
muscle cell proliferation; anti-mflammatoiy agents; calcium entiy blockers; 
antineoplastic/antiproliferative/ anti-mitotic -agents; anti-coagulauts; antitbrambin 
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compounds; platelet receptor antagomsts; anti-thrombin antibodies; anti-platelet receptor 
antibodies; prostaglandin inhibitors; platelet inhibitors; vascular cell growth piomotors; 
transcriptional activators; translational promoters; vascular cell growth inhibitors; growth 
fector receptor antagonists; transcriptional repressors; translational repi^soi^; replication 
5 inhibitors, or a combmation thereof. 

Claim 34. The method of claim 26, ^emfisad v^or «^ a viral vector. 
Qaim 35* The method of claim 34, wherein said viral vector is theimostable, 
r^lication-deficiait non-immonogcmic, or a combination thereof 

Qaim 36, Themediodof claim 26, wherein said expression is achieved in about 20% 
► to about 80% of cells exposed to said graetic materiaL 

Claim 37. Tbe method of claim 26, : wherein said vector is a delated expressioii 
vector and said canio* is an early expression cani^. 

Claim 38. Themetfiodofclaim 37, wherem said delayed expression is an expression 
delayed fiom about two days to about 3 weeks after administration in vivo. 

Claim 39- The method of claim 26, wherein said vector, said carrier, or both contain 
r^pdatdy sequences. 

Claim 40. The method of claim 26, wherein said cells comprise transfected, 
transibrmed or transduced cells. 

Claim 4L The method of claim 40^ whevem said cells are autologous cells. 
Claim 42. TTie method of claim 26, wherein said coating comprises polyurethane, 
silicone, EVA* poly-l-lactic acid /poly e-cq)rolactone blends, or a combination thereof 

Claim 43. The metfaodofclainr26rw*^in saidpolym^ coating is jStim about 1 to 



35 



i } 

Docket No. 2844/56301 

about 40 layers having a thickness of fiiom about 1 to about 10 iim/ layer of coating. 
Claim 44. The mettiod of claim 26, wh^ein said stnicture is a stent. 
Claim 45, The method of claim 44, wherein said stent is a coil spring made fix>m 
aliphatic polyester blends, 

5 Claiin46. The method of claim 44, wherein said stent is a micioporous tube made 

fixmi aliphatic polyester blends, .^^...^^..^.^^r^... 

Claim 47. Themeaodofclaim44, wherdnsaidfitratisametafficstenL 
Claim 48, The m^od of claim 26, wherein said first thw^eutic agent and said 
second tho-apeutic agent are ^lied onto or impregnated mtoa same layer of said polymer 
10 coadng. 

Claim 49. The method of claim 26, wherein Sfaid ther^>eutic agent is a protein. 
Claim 50. The^mefliod of claim 26, whterein said iheraptaitic agmt is a small 
naolecule. 

Claim 51. The mefliod of claim 26, wherdn said therapeutic agent is a non-protdoi 
15 based ag^t 
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ABSTRACT 



An implantable or insertable medical device suitable for gene or cell therapy 
regimens, alldmethodofmaki^g and using same aredisctosed. Themedical device contains 
a bioconqjatible stracture canying a genetic materiSf "nie biocompatible slnicture includes 
a polym^c coating that coats at least a portion of ttie structure. The genetic material 
includes a first tha-apeutic agent comprisipg a vector containing a first polynucleotide 
sequence that establishes a gene expression sufficient to produce a therapeutically sufficient 
amount of one or more products mcoded by said firet polynucleotide; and a second 

therapeutic ag«it comprising at least one of© a second polynucleotide earned by a cam^, 

(ii) a protein; Oii) a non-genetic therapeutic agcait, or pv) celis. 

The medical device and method of this invention facilitate successful int^ation as 

and a long tenn expression of one or more genetic-based and non-genetic based products 

within a patient's body. 
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FOR GENE THERAPY REGIMENS 
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I acknowledge the duty to disclose all information known to me to be material to 
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